Thermal properties of glyceraldehyde 3-phosphate dehydrogenase from Escherichia coli.
The molecular properties of glyceraldehyde 3-phosphate dehydrogenase from E. coli have been evaluated by circular dichroism and fluorescence emission spectroscopy measurements, with the purpose of studying the structural properties which are relevant for a comparison with the enzyme from the obligate thermophile Bacillus stearothermophilus. The enzyme is moderately resistant to heat treatment, being pratically stable when treated for 10 min at 50 degrees C and completely inactivated when heating was performed at 60 degrees C. The secondary structure of the E. coli GPDH appears to be predominatly beta-structure as judged by circular dichroism, showing a negative band centered at about 219 nm. The emission fluorescence of the enzyme shows a maximum at 333 nm upon excitation at 295 nm. In the native E. coli enzyme the tryptophan residues seem to be buried in a hydrophobic region rather than exposed to a polar environment. The structure of the enzyme did not change up to about 50 degrees C, at which temperature thermal inactivation takes place. Upon denaturation the circular dichronic signal at 219 nm gradually decreases, and a red shift of the emission maximum from 333 nm to ca. 345 nm upon heating is indicative that the native structure of the enzyme is unfolded, the tryptophan being exposed to the solvent medium. Since it has been found that the E. coli GPDH closely resembles in many of its properties the B. stearothermophilus enzyme, this bacterial enzyme seems to be useful for comparision with the thermophilic enzyme in studies of its thermostability.